It is proved that there are constants c1, C2, and C3
Introduction
The purpose of this paper is to provide a priori bounds on quantities related to the edge lengths of an optimal traveling salesman (minimum-length) tour through n points in the unit square.
By a priori, we mean that the bounds are independent of the locations of the points.
Studies of a priori bounds
were initiated by Verblunsky (1951) and Few (1955 are three disks such that no pair of the edges eil, eiz, and e;, has a vertex in common, then, for alI r >0, the irl tersection Dil n Diz n Di3 is empty.
Proof.
Without loss, we let ij = j for j = 1,2,3. We show that if D1, D2, and D3 have a point in common, then it is possible to construct a shorter tour through {Z,, Z2,..., Zn }. We can assume that e 1, with midpoint ml, is oriented along the z axis, the midpoint m2 of e2 lies above el, and the midpoint m3 of es lies above e2.
We can visualize the ei aa illustrated in Figure  2 , and note that there are two distinct cases that need to be considered. In the case of Ii-jl = 1, we may assume that i = 3 and j = 2, aa shown in Figure  3a . We form a new path by deleting ez and e3 and adding the edges (a2, as) and (b2, b3). By Lemma 1, we can estimate the net change in the path length as
= (P -3 + 12afl)r since lm2 -m31 = J < 2cY/3r, for D2 n D3 # 0. The choices /3 = 3/2 and a = 1/22 are good enough to guarantee that Al <0 and A2 <0.
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A Priori Edge-Length Bounds
It is now easy to prove our main results. Just as in dimension two, there is a serious possibility that the logarithmic factor in (4.1) can be removed,
